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Abst ract  
The mechanism of aluminium spike formation and dissipation of aluminium atoms in electrothermal 
atomization absorption spectrometry has been investigated using two different approaches. The first 
approach employs a graphite lectrothermal atomizer coupled to an inductively coupled plasma mass 
spectrometer (ICP-MS) in a configuration that allows simultaneous measurement of atomic, or molecular, 
absorption signals and mass spectrometric signals. Aluminium sub-oxide (A10 and A120) and CO(g) 
spikes in ICP-MS are correlated with the appearance of both AI atom spikes and Al-containing molecule 
spikes in absorption spectrometry. The aluminium carbide (A1C2) signal in ICP-MS is not coincident 
with the appearance of either AI atom spikes or Al-containing molecule spikes in absorption spectrometry. 
The second approach uses two different imaging systems, i.e. shadow spectral filming (SSF) and shadow 
spectral digital imaging (SSDI), to provide temporally and spatially resolved absorption profiles of AI 
atoms and Al-containing molecules during A1 spike formation and dissipation. The transverse cross- 
sectional distribution of A1 atoms and of Al-containing molecules in the graphite furnace are complemen- 
tary to one another for both wall and platform atomization. The highest concentration of A1 atoms is 
near the graphite surface, whereas the highest concentration f Al-containing molecular species is at the 
centre of the graphite tube. The Al-containing molecules observed in both wall and platform atomization 
consist of both gaseous Al-molecules and a non-uniformly distributed cloud of finely dispersed AlaO3(s, 1) 
particles. A mechanism of formation that, is consistent with the above experimental observations is pre- 
sented. It is proposed that A1 atom spikes are formed from gaseous A120 precursors and that this reaction 
is triggered by the formation of a molten, condensed-phase AIaC3 melt. 
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